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Studies related to CUSMAP

This report presents the results of a geochemical survey of the Glens 
Falls 1° x 2° quadrangle, New York, Vermont, and New Hampshire. The 
geochemical samples were collected as one of several multidisciplinary studies 
associated with the Conterminous United States Mineral Appraisal Program 
(CUSMAP).

Introduction

The geochemical data in this report are a result of regional sampling 
begun in 1981, following a pilot study of geochemical media and methods 
(Watts, 1981, unpublished data). The regional reconnaissance sampling was 
completed in 1985.

As part of the regional reconnaissance studies, which relied chiefly on 
the collection of heavy minerals from modern stream alluvium, Mn-Fe oxides, 
which often coat stream gravels, were collected as a supplementary geochemical 
exploration tool. Some investigators working in the northeastern United 
States (Nowlan, 1976; Whitney, 1975a,b; Whitney, 1981) have suggested that the 
trace elements associated with these Mn-Fe oxides and hydroxides may 
indirectly indicate the presence of mineral deposits undergoing decomposition 
somewhere in the paths of the circulating ground and surface waters. The 
purpose of this report is to release the analytical results (tables 1 and 
2). Ratios of the analyzed elements to iron (table 3) and manganese (table 4) 
are included for readers who may find them useful for interpretations. An 
interpretive report of the data and their possible mineral-deposit 
significance is being prepared.

The Glens Falls quadrangle is located within longitudes 72°00' and 74°00' 
and latitudes 43°00' and 44°00'. It includes portions of New York, Vermont, 
and New Hampshire (fig. 1). The climate of the area is considered humid 
continental with average temperatures ranging from 16° in winter to 75°F in 
summer, and an average rainfall of about 39 inches. Relief varies from: 
(1) high (around 1,500 to 2,000 ft) in the Green Mountains, Adirondack 
Mountains, and high Taconic Mountains where topography is rugged, ridge lines 
are around 2,000 ft, and some peaks exceed 3,000 feet in elevation; (2) to 
moderate (about 1,000 ft) in the rolling hills adjacent to the Connecticut 
River, where high points reach as much as 3,100 ft (Mt. Ascutney); (3) to low 
(less than 100 ft up to about 700 ft) in the low Taconic Mountains and the 
nearly flat, upper Hudson Valley and Champlain lowland, where average 
elevations range from about 150 to 350 ft.

Vehicle access to sample sites in the area is generally good except along 
the north-trending spine of the Green Mountains and high Taconic Mountains, 
and in parts of the Adirondack Mountains where relatively large tracts of 
wooded or boggy areas remain roadless.

Bedrock in the Glens Falls quadrangle is highly varied, and reflects a 
wide range of depositional environments and tectonic history (Doll and others, 
1961; Fisher and others, 1970; Billings, 1976). From west to east 
(corresponding to large numbers on plate 1 and separated by dashed line), the 
stratigraphic-tectonic units consist of: (1) Precambrian (Grenvillian) 
granulite and charnockite, high-grade gneiss and schist, graphitic 
metasediments, gabbro, and anorthosite within the Adirondack Mountains; (2) a 
Cambrian-Ordovician shelf sequence of carbonates and quartzites in the 
Champlain-Hudson Valleys and the Vermont Valley; (3) a Cambrian-Ordovician 
eugeosynclinal sequence of green, red, and black slates, phyllites, minor



carbonates, and graywackes in the laconic Mountains in New York and Vermont; 
(4) Precambrian core rocks of high-grade gneiss, schist, amphibolite, and 
granulite, and Cambrian(?) cover rocks consisting of schists, gneisses, and 
dolomites within the Green Mountain antic!inorium and Chester and Athens domes 
of Vermont; (5) Cambrian to Devonian amphibolite, greenstone, felsic 
volcanics, and metasediments of the Eastern Basin sequence of Vermont; 
(6) Ordovician-early Devonian metasediments, felsic volcanics, amphibolite, 
greenstone, and silicic plutons east of the Connecticut River in New Hampshire 
associated with floored gneissic (mantled) domes; and (7) sheeted Devonian- 
Mississippian granites of the New Hampshire plutonic series. Two small 
discordant plutons of post-kinematic Mesozoic age belonging to the White 
Mountain Series of alkalic igneous rocks occur at Cuttingsville (8) and 
Mt. Ascutney, Vermont (9). These plutons, though small in areal outcrop, are 
geochemically and metallogenically significant to the mineral resource 
investigations.

Three chief deformational events have affected rocks in the Glens Falls 
quadrangle. The first deformational and metamorphic event was the Grenvillian 
in Late Proterozoic time; the second event was the Taconian during the Middle 
Ordovician; and the last was the Acadian deformation during the Late 
Devonian. The Grenvillian deformation involved plutonism and deep-seated 
metamorphism (Adirondack Mountains); the Taconian involved westward, 
semiconsolidated gravity gliding and axial uplift (Taconic Mountains), and 
later retrograde metamorphism and brittle thrust faulting (Taconic Mountains, 
Green Mountains). The Acadian resulted in metamorphism, doming, recumbent 
folding, and acid plutonism (New Hampshire). The result is rock metamorphosed 
the full range from low-grade pelites (Taconic Mountains) to granulite facies 
(Adirondack Mountains), with a large amount corresponding to various mineral 
zones of the amphibolite facies (Vermont and New Hampshire).

Later, in Pleistocene time, the rock sequence was covered by glacial, 
glaciofluvial, and glaciolacustrine deposits brought about by ice advance and 
retreat. The deposits left by this glaciation have concealed bedrock except 
in road cuts, river beds and banks, and the occasional "ledge" of outcrop on 
hi!Is ides.

Sample Collection

In the course of sampling stream alluvium concentrates, coated gravels 
were also collected where they were available. The presence or absence of the 
coatings depends on a number of environmental and geologic factors of which 
oxidation potential, pH, stream gradient, and bedrock composition are among 
the most important. Sampling density was highly variable as a result of 
coating availability. In areas where coatings were available at most alluvium 
sampling sites encountered, the sample density averaged approximately one site 
per 3 mi 2 .

Samples of both the stream concentrate alluvium and oxide coatings were 
collected from tributaries to large drainage systems. The length of these 
tributaries ranges from 1-3 mi as a rule. Large drainage systems were rarely 
sampled except near their headwater portions.

The preferred sample consisted of gravel (approximately 5-60 mm) 
displaying visible stains or coatings of either iron or manganese oxides. The 
sample was a composite collected from several places within 10 to 20 feet of 
the plotted map locality.



Sample Preparation

In most cases, enough of the sample was transferred to a 250-ml beaker 
(to about the 200-ml mark) to allow full immersion in 100 ml of 0.25 M 
hydroxylamine hydrochloride in 0.25 M HC1 (Chao, 1984). The sample weight was 
recorded, solution was added, and the sample was placed on an oscillating 
platform overnight.

The following day a portion of the leach solution (about 20 ml) was 
filtered into 25 x 150-mm test tubes and aspirated directly into the flame of 
a Perkin Elmer 5000 AA. The instrument parameters were set according to 
Perkin Elmer's method manual.

Many of the first 83 samples listed in tables 1-4 were small cobbles or 
large gravels, and thus were too ungainly to permit convenient leaching in a 
reasonably small quantity of solution. These samples were crushed to the size 
of small pebbles and a 50-gram portion was leached with 20 ml of solution. 
Very little leaching of the interior of the crushed gravels can be expected 
due to the oxide-specific nature of the leaching solution (Chao, 1984), and 
crushed samples, therefore, should compare reasonably well with those leached 
directly without crushing.

There is, however, an additional difficulty in trying to relate the two 
sample types. The larger gravels have less surface area than the smaller ones 
taken later, and this causes the first 83 samples to appear lower in metal 
concentration than they really are when compared to the remaining samples in 
tables 1 and 2. The problem is eliminated in the ratio values presented in 
tables 3 and 4.

Rock Analysis Storage System

Upon completion of all analytical work, the analytical results were 
entered into a computer-based file called Rock Analysis Storage System 
(RASS). The data were then retrieved and converted to a binary form (STATPAC) 
(VanTrump and Miesch, 1976) for computerized statistical analysis 
interpretation and various forms of publication.

Description of Data Tables

Table 1 lists the total micrograms or milligrams of metal in the leach 
liquid. The first column presents the USGS field numbers of the samples which 
correspond to the sample locality map (fig. 2), however the leading digit does 
not appear on the map. The last column lists the sample weights in grams.

Table 2 lists the same data expressed as parts per million in the gravel 
sample. This was done in order to put the data in the same form as other 
similar studies from the region (Whitney, 1975a,b).

The final two tables present the data as ratios of metal to Fe (table 3) 
and to Mn (table 4). Because of the formatting used in the computer program 
that produced tables 1-4, some of the elements listed in these tables (Fe, Mg, 
Ca, Ti, Ag, and Be) carry one or more nonsignificant digits to the right of 
the significant digits. The analysts did not determine these elements to the 
accuracy suggested by the extra zeros.
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